Consumers have begun to awaken to the food on their plates with respect to human health and the environment, as well as animal welfare. They have become more demanding about what they buy or prefer in their food, such as soy-free, gluten-free, or organic products. The objective of this study was to evaluate consumer acceptance of eggs from hens fed soybean meal or soybean-free diets utilizing cottonseed meal and distillers' dried grains, using cage or free-range rearing systems. All eggs were stored at the sensory lab at Texas A&M University (TAMU) for a d prior to each test at 4
INTRODUCTION
The poultry industry has undergone significant changes with respect to moving toward cage-free rearing and egg production systems due to welfare concerns such as confined housing space. Several food retailers and food service chains, such as Wal-Mart and McDonalds, have announced their pledges to sell or use eggs produced only by cage-free laying hens. This move would require a switch from the current conventional cage facilities toward cage-free systems. Free-range is an example of a cage-free rearing system. The primary difference between cage-free and free-range rearing is that hens have access to the outside ambient environment. Gates or pop-up holes can be closed in the evenings, or be fitted with bars to limit access by predators.
The popular press is full of articles suggesting that eggs taste better from cage-free hens and are also better for both consumer health and the birds as well. This of course has much more to do with the hens' diet rather C 2018 Poultry Science Association Inc. Received December 6, 2017. Accepted December 29, 2017. 1 Corresponding author: mhassuni@yahoo.com than the rearing environment, but they are intertwined. As all ingredients may have both positive and negative impacts on egg properties, it is important to understand all the factors that can affect hen performance, egg quality, and consumer acceptance. Consumer acceptability is a beneficial procedure that is used to assess the acceptance of products using human senses such as smell, sight, and taste (Meilgaard et al., 2007) and can provide scientific evidence with respect to the claims we all hear in the non-peer-reviewed popular press. The goal of the this study was to evaluate consumer acceptance of eggs from cage and free-range rearing systems fed soybean meal (SBM) and soybean-free (SBMF) diets utilizing cottonseed meal and distillers' dried grains, based on scrambled and hard cooked consumer preference.
MATERIAL AND METHODS

Laying Hens' Diets and Housing Environment
This study was conducted at the Texas A & M University (TAMU) Poultry Research Center and received approval from the university's Animal Care and Use Committee (IACUC 2014-0030) . Over a period of 2 d, eggs were collected from 36-week-old Hy-Line Brown hens that had been previously assigned to 2 diets from the onset of their egg production: SBM and SBMF diets made up of cottonseed meal, dried distillers' grain, and wheat midds (Al-Ajeeli et al., 2017) .
Diets (Table 1) were formulated based on the recommendations of the management guidelines for Hy-Line Brown laying hens. Two rearing facilities were used in this study to house the hens: individual laying hen cages (50.8 W × 30.5 L × 30.5 H cm per cage) with one nipple drinker for every 2 cages and free-range (182.9 W × 365.8 L cm covered per pen) and had free access to an uncovered outdoor area (182.9 W × 731.5 L cm) per pen, which was fully enclosed with wire mesh located at the Poultry Research Center on the campus of TAMU (College Station, TX). Each free-range enclosure housed 21 hens and was equipped with 6 nesting boxes within the fully enclosed area. The eggs were collected from hens that had been in their rearing facilities and fed their treatment diets for 4 mo prior to the egg collection. At this point, November, our outside freerange access area contained little vegetation and was primarily bare earth.
Consumer preference panel
Consumer acceptability trials were conducted to determine consumers' preference of scrambled and hard cooked eggs from hens fed SBM or SBMF diets using cage or free-range rearing systems. The sensory panelists were untrained consumers (n = 60) randomly selected from TAMU students, faculty, and staff, ages 18 to 50. The panelists were asked to evaluate consumer acceptance (overall like or dislike hedonic points scale). The methodology was approved by the TAMU Office of Research Compliance and Bio-safety Institutional Review Board (IRB) for the use of Human Subjects in Research (IRB2015-0547 M). After 16 wk of production, a total of 60 eggs per treatment was collected for each test. All eggs were stored at the sensory evaluation lab at TAMU for a d prior to each test at 4
• C. Based on the procedure for sensory evaluation of scrambled eggs (Al-Ajeeli et al., 2016) , a total of 20 eggs was beaten in 4 separate bowls by treatment for 2 min to ensure a homogenous mixture and then scrambled using 4 separate pans (Rival model CKRVSK11 Skillet, Boca Raton, FL) by treatment. Canola oil spray was used to coat the bottom of the pan prior to cooking. The same concentration of spray was used to ensure identical cooking methods. All scrambled eggs were cooked to the same endpoint temperature of 350
• F (176.7
• C). Scrambled egg samples were placed into 4 separate stainless steel containers with lids under the heat from heat lamps to maintain the temperature and make sure the samples were presented warm and served within 15 min of cooking. Consumers were seated in separate booths, provided with one tablespoon per treatment. Samples were served in clear, plastic soufflé cups, and consumers were presented with unsalted saltine crackers and a cup of distilled deionizer water as palate cleansers between samples. Samples were placed in separate weigh boats labeled with 3-digit codes to avoid visual bias and served under incandescent red light. Consumers evaluated the 4 treatments using 9-point hedonic scales for liking and disliking for flavor and texture of scrambled eggs, and flavor, texture, color, and odor liking and disliking were evaluated for hard cooked eggs.
For the hard cooked eggs, eggs were cooked in an egg cooker (Dash go Model DEC005, available at Walmart) set up to cook hard-boiled eggs according to the instruction manual. When using 6 eggs, the automatic egg cookers stopped automatically at approximately 16 minutes. The warm cooked eggs were allowed to cool to room temperature and then immediately peeled, sliced in half, and half an egg per treatment was presented to all panelists under incandescent white light, so panelists could recognize if there were any yolk color differences between samples.
Statistical Analysis
Using a completely random design, the consumer acceptability data were analyzed by ANOVA as a 2 × 2 factorial with the main effects being cage or cage-free rearing system and SBM or SBMF diets using P < 0.05 for main effect means unless otherwise indicated. No significant (P > 0.05) interactions between rearing system and diet were observed and therefore were removed from the final model used for the analysis.
RESULTS AND DISCUSSION
Currently, the conventional cage system is the most common type of laying hen system in the United States. This continues to be a topic for much discussion across the country (Jones et al., 2016) as a big movement toward cage-free rearing systems is underway. However, the lack of laying hen system variety is considered a deficiency of US commercial-scale research (Swanson et al., 2015) .
Many food service outlets and suppliers have pledged over the next few yr to provide eggs produced by cagefree laying hens. The metabolic requirements for cagefree hens are different from those of caged hens because of different allocations of maintenance energy due to differences in locomotion activity (Goldstein, 1988) . This increase in energy requirements also is associated with increased demand for available nutrients. As a result, laying hens' egg production and egg quality can be affected by a shift to cage-free systems.
For this study, identical diets were fed to hens housed in cage and free-range facilities. Birds maintained within the free-range system had access to native grass vegetation growing within the free-range area as well as insects. However, by November, after 4 mo of production, the free-ranging area was mostly devoid of the native grass vegetation that covered it 4 mo earlier.
Consumers did not detect differences in flavor or texture preference of the scrambled eggs (P > 0.05; Table 2 ). However, when asked to evaluate the hard cooked eggs, consumer preference favored (P < 0.05) the eggs collected from the conventional caging system (7.11 vs 6.60) vs. the free-range rearing system (Table 3 ). This suggests that the canola oil used to scramble the eggs may have masked any flavor differences between diets. One would presume a hard cooked egg boiled within the shell would not decrease the ability to detect flavor differences.
Off flavors originating from these additional foodstuffs were apparently more noticeable in the hard cooked eggs rather than the scrambled eggs. No other significant differences were detected for any of the consumers acceptability variables evaluated. For this study, we created a SBMF diet using 15% cottonseed meal and 15% dried distillers' grains along with some wheat midds and corn gluten meal in place of dehulled soybean meal (Table 1) .
With respect to scrambled eggs, we observed a main effect of diet (P = 0.064) for consumer scores on texture, and consumers liked the texture of eggs from the SBMF diet (7.08 and 6.65 for SBMF and SBM diets, respectively; Table 2 ). It was interesting to note that with respect to hard cooked eggs, consumers preferred (P < 0.05) the texture of eggs originating from hens fed the SBM diet, averaging 6.91 and 6.30 for the SBM and SBMF diets, respectively. As one might expect, the method of cooking (scrambled vs. hard cooked eggs) can affect consumer preference.
From this study, it can be concluded that consumers are more likely to detect flavor differences in hard cooked eggs vs. fried scrambled eggs. Our untrained consumer panel preferred hard cooked eggs from the caged rearing system over the free-range system. It was also interesting to note that diet affected consumer scores for texture in favor of the SBMF diet for scrambled eggs served warm and SBM for the hard cooked eggs served at room temperature.
